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Type 1 Diabetes (T1D): Chronic Autoimmune 
Disease Leading to Destruction of Beta Cells

Á T1D is an autoimmune disease that leads to metabolic consequences 

Á Patients with clinical T1D depend on life-long insulin to survive

Á Different underlying causes in Type 1 and Type 2 diabetes

Á T1D orchestrated by T cells

Á Environmental trigger in genetically predisposed individuals1,2

Á Current T1D therapies target metabolic control rather than autoimmune 

process

1. Akirav, 2008; 2. Bluestone, 2010 

Currently no disease-modifying treatment for T1D
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T1D: Autoimmune Activation without Immune 
Regulation Leads to Loss of Tolerance 

Loss of tolerance leads to imbalance 

in immune homeostasis

Immune attack by autoreactive T cells without 

proper immune regulation leads to progressive 

damage and destruction of beta cells 

Dead 

Beta Cells

Damaged 

Beta Cells

Healthy 

Beta Cells

Autoreactive 

T Cells
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T1D Clinical Progression Well -Understood 
Continuum of 3 Predictable Stages 

% Functional 

Beta Cell 

Mass 

STAGE 3 = CLINICAL T1DSTAGE 2 = AT-RISKSTAGE 1

100%

0%

Time 

Normoglycemia 

Presymptomatic

Dysglycemia 

Presymptomatic 

Hyperglycemia 

Symptomatic

Ó 2 Autoantibodies

Decline in C-peptide* production = decline in endogenous insulin production 

*C-peptide is a short polypeptide cleaved from pro-insulin during processing and released in equimolar amount as insulin. 

Adapted from Insel, 2015
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Ó 2 Autoantibodies

Almost All Individuals with Ó 2 Autoantibodies 
Progress to Stage 3 Clinical T1D

Normoglycemia 

Presymptomatic

ÁLifetime risk of progression1 to Stage 3 nearly 100% for Stages 1 and 2

Á5-year risk of progression to Stage 3 clinical disease1

ÁStage 1: 44%

ÁStage 2: 75%

ÁDisease progression similar regardless of familial relationship or general 
population2

STAGE 3 = CLINICAL T1DSTAGE 2 = AT-RISKSTAGE 1

1. Insel, 2015

Hyperglycemia 

Symptomatic

; 2. Ziegler, 2013

Dysglycemia 

Presymptomatic
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Teplizumab: First Disease -Modifying Therapy in 
Humans to Delay Clinical T1D

Á Humanized anti-human CD3 monoclonal 

antibody; does not cause depletion of T cells 

Á Delivers partial agonistic signal and inhibits 

immune attack on beta cells 

Á Increase in regulatory T cell function

Á Induction of exhausted CD8+ T cells

Á Correlated with clinical response1

Á Linked to delayed progression 

to clinical T1D in natural course of disease2

Á Partial agonistic signal leads to transient 

cytokine release responsible for mechanism-

based side effects 

Figure adapted from Kuhn and Weiner, 2016; Chen and Flies, 2013

TEPLIZUMAB

T-Cell 

Receptor

CD3T-cell membrane

Partial agonistic signal 

Inhibits immune attack

1. Long, 2016; Long, 2017; Herold, 2019; 2. Wiedeman, 2020
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éfor the delay of clinical type 1 diabetes mellitus (T1D) 

in at-risk individuals.

Teplizumab Proposed Indication 

Á Single course of treatment

Á Daily IV infusion for 14 consecutive days 

Á Dose based on body surface area, with 9 mg/m2 total cumulative dose

Á Individuals receive 30-minute minimum infusion each day

CO-8
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TN-10 

Extension Study 

(Stage 3 T1D)

Phase 3 PROTECT 

Study (Stage 3 T1D)

Extensive Clinical Development with 
~ 800 Patients Exposed to Teplizumab

FDA Granted Breakthrough 

Therapy Designation for 

Stage 2 T1D

BLA 

Submission

2004 2006 2008 2010 2012 2014 2016 2018 2020 2021

Pivotal TN-10 Study 

in At-Risk Individuals (Stage 2 T1D)

Initiated: 2011

Primary Results: 2019

Å Study 1

Å AbATE

Å Delay

Å Protégé

Å Encore

Early Teplizumab Studies in 

Newly Diagnosed Patients 

(Stage 3 T1D)

Academic Investigators (before 2005) Ą MacroGenics (2005 to 2018) Provention Bio (2018 Ą)
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Positive Teplizumab Benefit -Risk for Individuals 
At -Risk of Progression to Stage 3 Clinical T1D

Á Stage 3 patients face life-long insulin dependence and devastating short- and 

long-term sequelae

Á TN-10 demonstrated that a single course of teplizumab

Á Preserved beta cell function 

Á Delayed median onset of clinical T1D by 2 years vs placebo 

Á With available follow-up to date, teplizumab has an acceptable safety profile 

Á Data from ~ 800 patients with ~ 1500 patient-years follow-up

Á~ 60% patients < 18 years of age

Á Most AEs mechanism-based, predictable, transient, self-limited, and 

manageable
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T1D: Growing Problem Affecting Children and 
Adults

Á Incidence increasing ~ 2% per year in patients aged < 20 years1

Á ~ 1.6 million Americans living with T1D2

Á ~ 64,000 people diagnosed each year3

Á No disease-modifying therapy, only management

Á Despite insulin and technology improvements, increased risk of complications 

or death persists

Á T1D management confers substantial patient and family burden 

1. Divers, 2020; 2. CDC National Diabetes Statistics Report, 2020; 3. Rogers, 2017 
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T1D Diagnosis in Childhood has Negative Impact 
on Survival 

ÁIncidence greatest at 10 ï14 years 

of age1

ÁMany diagnosed before age 14 

ÁT1D associated with reduced life 

expectancy2

Á16-year reduction when 

diagnosed by age 10 

Á10-year reduction when 

diagnosed after age 10

1. Rogers, 2017; 2. Rawshani, 2018 

Age Group (Age at Diagnosis of T1D)

Expected 

Medial 

Survival 

(years)
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Metabolic Control in Young People with T1D 
Remains Challenging

ÁDespite improvements in insulin 

technology

ÁOnly 17 ï23% of children, 30% of 

adults reach desired glycemic 

ranges1

ÁGlycemic control worst in 15 ï18 

age group, establishing high 

glycemic legacy early in life2

1. Miller, 2015; 2. Foster, 2019; 3. Diabetes Care, 2018  

2010 ï2012

Cohort

2016 ï2018 

Cohort

Age, years

Target3

Mean 
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Poor Glycemic Control Early in T1D has Impact for 
30 Years

Á Lower HbA1c for 6.5 

years in DCCT/EDIC 

reduced 

Á CV events by 

30% after 30 years

Á Microvascular events 

by 35 ï76% after 30 

years1
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C-peptide: Important Measure of Beta Cell Function

Á C-peptide is direct measure of endogenous insulin production that is reliable, 

widely accepted, and well-characterized measure of beta cell function

Á Preservation of C-peptide shown to be associated with 

Á Decrease in retinopathy, albuminuria, hypoglycemia, severe hypoglycemia 

requiring intervention, and improvement of glycemic control1

Á Earlier intervention in T1D disease with higher residual C-peptide enhances 

potential benefits of treatment as there are more beta cells to protect

1. Dayan, 2019; Lam, 2021
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Patients with T1D Face Lifelong Lifestyle, Social 
and Emotional Aspects of the Disease

Á Diagnosis usually occurs suddenly and often dramatically

Á Patients and families must adapt to lifelong insulin-dependent disease 

Á Incorporating treatment, monitoring, diet into daily life

Á Daily fear of hypoglycemia 

Á Fear of long-term complications

CO-19
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Significant Unmet Need for Treatment to Delay or 
Prevent Clinical Stage 3 T1D 

Therapy to inhibit beta cell destruction and delay the need for insulin would:

Á Provide near-normal glycemic control for several years early in disease free from all 

lifestyle restrictions, risk of ketoacidosis, risk or fear of hypoglycemia 

Á Reduce the number of young people dependent on insulin in difficult years

Á Provide extra years of excellent glycemic control early in the disease course to 

contribute to reduced long-term complications

Á Achieve these benefits with little burden of compliance beyond the first few weeks
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Summary of Unmet Need in T1D

Á Insulin remains the most challenging chronic drug therapy with currently no 

alternative in children/adults with T1D

Á Despite developments in insulin therapy

Á < 30% of patients achieve glycemic control sufficient to prevent 

complications

Á Life expectancy remains 10 ï16 years shorter in T1D

Á Delay in progression to clinical T1D would relieve all the burden and risks while 

contributing to long-term outcomes
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Teplizumab Efficacy

Eleanor Ramos, MD 

Chief Medical Officer

Provention Bio, Inc.
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Efficacy Data Demonstrated Single 14 -day Course 
of Teplizumab Modulated Immune System  

Á In Stage 2 T1D or at-risk individuals, single 14-day course of teplizumab 

Á Significantly delayed median time to clinical T1D by minimum of 2 years vs 

placebo

Á Had numerically more patients free of clinical T1D beyond 5 years vs 

placebo

Á C-peptide results support effect on preserving beta cell function

Á Meta-analyses of 5 additional randomized-controlled trials with 1 or 2 courses 

of teplizumab in patients with Stage 3 T1D confirm effect at 1 and 2 years
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Pivotal TN -10 Trial Evaluated Delay of Clinical 
T1D and Beta Cell Preservation

Trial Patients with 

Stage 2 T1D

(N=76)

Á Ages 8 ï45

Á Relative with T1D

ÁÓ 2 T1D-related 

autoantibodies

Á Dysglycemia

PRIMARY

ENDPOINT:

Time to clinical

diagnosis of 

T1D1 or trial 

termination2

Teplizumab

(n=44)

Randomized 

1:1

14-Day Course 

1. Symptoms, blood glucose levels, two consecutive oral glucose tolerance tests (OGTTs); 2. Primary outcome evaluated when 40 patients diagnosed with T1D

Patients exited 

trial once 

diagnosed 

with Stage 3 

clinical T1D

Placebo

(n=32)

SECONDARY 

ENDPOINTS:

Á C-peptide AUC 

(2-hour OGTT)

Á Safety  
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TN -10: Teplizumab or Matching Placebo Given IV 
in a Single 14 -Day Treatment Course 
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TN -10: Patient Disposition

CO-26

Analysis

Randomized

(N=76)

Teplizumab 

(N=44)

Placebo 

(N=32)

ITT and Safety Populations

N=32

ITT and Safety Populations

N=44

Early Study 

Termination
T1D Diagnosis (n=2)*

Lost to follow up (n=1)

T1D Diagnosis (n=1)*

Withdrew consent (n=2)

* Patients counted as both early study termination and Stage 3 clinical T1D diagnosis
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TN -10: Baseline Demographics Balanced Between 
Treatment Groups

Characteristic

Teplizumab

N=44

Placebo

N=32

Age (years), mean (SD) 19 (11.9) 18 (11.1)

Median (min, max) 14 (8.5, 49.5) 13 (8.6, 45.0)

< 18 years 66% 81%

Male 57% 53%

Race

White 100% 94%

Asian 0% 3%

Multiple 0% 3%

BMI (kg/m2), mean (SD) 22.0 (6.4) 22.1 (4.4)

Median (min, max) 20.0 (14.7, 43.7) 21.6 (16.0, 34.6)
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TN -10: Metabolic Baseline Characteristics 
Balanced Between Teplizumab and Placebo

Clinical Characteristics

Teplizumab

N=44

Placebo

N=32 Normal Range

Fasting Glucose (mg/dL), median (min, max)*
95.0

(79, 113)

96.5 

(45, 120)
< 100

C-peptide AUC in OGTT (nmol/L), median (SD)
1.8 

(0.6, 4.4)

1.7 

(0.7, 3.8)
~ 1.2 ï3.3

HbA1c (%), median (SD)
5.2 

(4.6, 6.1)

5.3 

(4.3, 5.6)
< 5.7

CO-28
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0

0.2

0.4

0.6

0.8

1

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78 81 84 87 90

Primary Endpoint Met - Teplizumab Significantly 
Delayed Onset of Stage 3 Clinical T1D vs Placebo  

HR = 0.41 

(95% CI: 0.22, 0.78)

p=0.00661

Months

Teplizumab
2-Year Delay in Median 

Time to Clinical T1D 

Diagnosis

Number of 

Patients at Risk

Teplizumab 44 44 44 43 41 39 38 34 30 24 22 19 16 16 14 12 12 10 9 9 9 6 6 5 4 2 2 2 1 1

Placebo 32 31 24 23 20 18 17 15 15 13 13 9 9 9 8 7 7 4 4 3 3 2 2 1 0

Placebo

Event-free 

Probability

1. Cox Proportional Hazards model

With 

Onset

Free of 

T1D

Median 

Time (months) to 

Diagnosis (95% CI)

Teplizumab 45.5% 54.5%
49.5

(32.2, NE2)

Placebo 71.8% 28.2%
24.9

(9.5, 48.6) 

; 2. Not Estimable
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Results Consistently Favor Teplizumab Across 
Subgroups

0.0001 0.001 0.01 0.1 1 10

N Hazard Ratio (95% CI)

Overall 76 0.41 (0.22 ï0.78)

Age
< 18 55 0.47 (0.23 ï0.96)

Ó 18 21 0.40 (0.12 ï1.31)

Sex
Female 34 0.31 (0.12 ï0.79)

Male 42 0.60 (0.26 ï1.35)

Autoantibodies

Anti-GAD65
Negative 8 0.46 (0.07 ï3.20)

Positive 68 0.43 (0.22 ï0.83)

Micro insulin
Negative 46 0.50 (0.23 ï1.12)

Positive 30 0.41 (0.15 ï1.14)

Anti-IA-2
Negative 26 0.21 (0.05 ï0.79)

Positive 50 0.58 (0.28 ï1.19)

ICA
Negative 19 0.01 (0.00 ï0.71)

Positive 57 0.58 (0.28 ï1.18)

Anti-ZnT8
Negative 20 0.04 (0.00 ï0.38)

Positive 56 0.66 (0.33 ï1.35)

HLA-DR3
Absent 38 0.20 (0.08 ï0.48)

Present 36 0.73 (0.27 ï1.93)

HLA-DR4
Absent 26 1.52 (0.49 ï4.70)

Present 48 0.20 (0.09 ï0.46)

C-peptide level
< Median 38 0.24 (0.10 ï0.57)

Ó Median 38 0.79 (0.31 ï2.00)

Favors Teplizumab Favors Placebo 

CO-30



CO-31

Teplizumab Slowed Decline in Beta Cell Function 
Measured by C -peptide AUC  

1.5

2.0

2.5

-3 0 3 6 9 12 15 18 21 24

Mean (SE) 

C-peptide 

Observed 

AUC Values 

(nmol/L)

Number of 

Patients Available

Teplizumab

Placebo

Analysis Visit (Months)

44

32

44

32

42

30

44

25

42

21

37

18

30

15

3 6 12 18 24Pre-0 0
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Teplizumab Demonstrated Statistically Significant 
Treatment Effect in C -peptide AUC vs Placebo

24-Month Analysis

p=0.021 for all patients 

LSMean (SE)

C-peptide 

(nmol/L)*

Number of 

Patients Available

Teplizumab

Placebo

44

32

42

30

44

25

42

21

37

18

30

15

*ln(AUC+1)

1.15

0.95

0

Analysis Visit (Months)

3 6 12 18 24

Teplizumab

Placebo

1.00

1.05

1.10
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Supportive Data for Pivotal TN -10 

Meta -Analyses: 
Confirmatory Evidence of Teplizumab 
Preservation of Beta Cell Function
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Meta -Analyses Conducted on C -peptide Data 
Pooled from 5 Supportive Clinical Studies 

Á Supportive studies in patients with clinical Stage 3 T1D 

Á Protégé, Encore, Study 1, AbATE, and Delay 

Á Each study showed consistent numeric benefit on C-peptide preservation

Á Primary: meta-analyses of change from baseline in C-peptide AUC included

Á 1-year analysis: all 5 studies 

Á 2-year analysis: Protégé, Study 1, and AbATE

Á C-peptide derived from 4-hour mixed meal tolerance test (MMTT)

Á Secondary: change from baseline in exogenous insulin use
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C-peptide AUC Levels Consistently Higher with 
Teplizumab at 1 Year Compared to Controls

N
LSM Difference Between Teplizumab and 

Control in Change from Baseline

LSM

(95% CI)Teplizumab Control

Overall Observed 306 179 0.08 (0.04, 0.12)

Overall Imputed 375 234 0.09 (0.05, 0.13)

Protégé Observed 188 91 0.04 (-0.002, 0.08)

Protégé Imputed 207 98 0.03 (-0.01, 0.08)

Encore Observed 17 17 0.002 (-0.11, 0.12)

Encore Imputed 63 62 0.05 (-0.06, 0.15)

AbATE Observed 50 22 0.15 (0.06, 0.23)

AbATE Imputed 52 25 0.15 (0.06, 0.24)

Delay Observed 30 28 0.06 (-0.03, 0.15)

Delay Imputed 32 28 0.06 (-0.03, 0.15)

Study 1 Observed 21 21 0.16 (0.05, 0.26)

Study 1 Imputed 21 21 0.16 (0.05, 0.26)

-0.3 -0.2 -0.1 0 0.1 0.2 0.3

Favors Control Favors Teplizumab
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Meta -Analysis: Teplizumab Showed Significant Effect 
on C -peptide Preservation at 1 Year vs Controls 

Analysis conducted and results presented for ln(AUC+1) 

Change from 

Baseline (nmol/L) Difference in Change from 

Baseline (nmol/L)

LSM (95% CI) p-value

Teplizumab

LSM (SE)

Control

LSM (SE)

Observed -0.06 (0.01) -0.14 (0.02) 0.08 (0.04, 0.12) < 0.0001

Imputed -0.05 (0.01) -0.14 (0.01) 0.09 (0.05, 0.13) < 0.0001

Control-Based -0.06 (0.02) -0.15 (0.02) 0.08 (0.04, 0.13) < 0.0001

55 ï65% difference

CO-36



CO-37

C-peptide AUC Levels Consistently Higher with 
Teplizumab at 2 Years Compared to Controls

N
LSM Difference Between Teplizumab and 

Control in Change from Baseline

LSM

(95% CI)Teplizumab Control

Observed 199 99 0.12 (0.07, 0.17)

Imputed 280 144 0.10 (0.05, 0.16)

Protégé Observed 131 64 0.06 (0.004, 0.11)

Protégé Imputed 207 98 0.06 (0.01, 0.10)

AbATE Observed 49 21 0.14 (0.05, 0.23)

AbATE Imputed 52 25 0.14 (0.05, 0.23)

Study 1 Observed 19 14 0.16 (0.04, 0.28)

Study 1 Imputed 21 21 0.12 (0.001, 0.24)

-0.3 -0.2 -0.1 0 0.1 0.2 0.3

Favors Control Favors Teplizumab
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Meta -Analysis: Teplizumab Showed Significant Effect 
on C -peptide Preservation at 2 Years vs Controls

Analysis conducted and results presented for ln(AUC+1) 

Change from 

Baseline (nmol/L) Difference in Change from 

Baseline (nmol/L)

LSM (95% CI) p-value

Teplizumab

LSM (SE)

Control

LSM (SE)

Observed -0.13 (0.02) -0.25 (0.02) 0.12 (0.07, 0.17) < 0.0001

Imputed -0.14 (0.02) -0.25 (0.02) 0.10 (0.05, 0.16) < 0.0001

Control-Based -0.15 (0.02) -0.25 (0.02) 0.11 (0.05, 0.16) 0.0001

40 ï50% difference
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Lower Mean Insulin Use Over Time with 
Teplizumab in All 5 Meta -Analysis Studies 

Á Mixed model analyses

Á 3 studies (AbATE, Delay, and Study 1) showed statistically 

significantly lower levels of insulin in teplizumab group 

compared with control

Á 2 studies (Protégé and Encore) showed favorable trend 
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Efficacy Conclusion: Teplizumab Delayed Clinical 
T1D Onset in Patients with Stage 2 Disease

Á Primary endpoint met 

Á Immune system modulated to preserve beta cell function

Á Delayed time to onset of clinical T1D by at least 2 years vs 

placebo

Á C-peptide AUC levels improved, while placebo group declined

Pivotal Trial 

TN-10 

Á Confirmed teplizumab preserves C-peptide at 1 and 2 years

Á Provides strong mechanistic evidence of efficacy

Meta-analyses 

from 5 

additional 

studies
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Teplizumab Safety
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Teplizumab: Acceptable Safety Profile in Stage 2 
and Stage 3 T1D Trials 

Á TN-10 Safety

Á No new safety signals beyond those observed in earlier Stage 3 studies 

Á Pooled Safety

Á Nearly 800 patients exposed to teplizumab representing 

~ 1500 patient-years of follow-up 

Á Most AEs related to teplizumab mechanism-based, predictable, transient, 

and manageable
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Teplizumab Safety Exposures

Study

Study 

Duration

Exposed to 

Teplizumab

N

Exposed 

to Placebo

N

Exposed to 

Other1

N

Total

N

Protégé 2 years 453 98 0 551

Encore2 2 years 192 62 0 254

Delay 1 year 32 28 0 60

AbATE 2 years 52 0 25 77

TN-10 Time to event 44 32 0 76

Total ï 773 220 25 1,018

1. Refers to standard of care, no placebo infusion

2. 90% of patients completed 1 year and 29% completed 2 years of follow-up due to early study termination by study sponsor

3. Includes 18 patients initially randomized to placebo in Delay study, completed 1-year follow-up, and elected to receive open-label active teplizumab at year 2

Teplizumab3 Control

Totals for safety 

tables
791 245
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TN -10: Comparable Safety Profile to Stage 3 
Population with No New Safety Signals Identified 

Patients with at Least 1 Type of Event

Teplizumab

N=44

Placebo

N=32

n % n %

AE 43 98% 22 69%

Grade 1 5 11% 3 9%

Grade 2 42 96% 22 69%

Grade 3 26* 59% 3 9%

Grade 4 0 0 0 0

SAE 7 16% 1 3%

AE leading to study drug withdrawal 1 2% 2 6%

Death 0 0 0 0

*21 of 26 in the teplizumab group with Grade 3 AEs had transient lymphopenia
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TN -10: Most Common Adverse Events Ó 10%  

Preferred Term 

Teplizumab

N=44

Placebo

N=32

n % n %

Patients with Ó 1 AE 43 98% 22 69%

Lymphopenia 32 73% 2 6%

Leukopenia 9 21% 0 0

Nasopharyngitis 7 16% 2 6%

Rash pruritic 7 16% 0 0

Rash 6 14% 0 0

Headache 5 11% 3 9%
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TN -10: Transient Lymphopenia During Treatment 
with Teplizumab

Lymphocytes 

(103 cells/µL)

0.1

0

Analysis Visit (Day)

Teplizumab

Placebo

0.4
0.7
1.0
1.3
1.6
1.9
2.2
2.5
2.8
3.1
3.4
3.7

1 2 3 4 5 6 8 11 13 20 42 91 182 365 547 730 1095 1460 1825 2007 2190 2372
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Pooled Data: 
Overall Summary of Teplizumab Safety

Teplizumab

N=791

Control

N=245

n % n %

Any AE 787 99.5% 233 95%

Any AE leading to study drug discontinuation 113 14% 9 4%

Any AE leading to study discontinuation 4 0.5% 0 0%

Any SAE 98 12% 20 8%

Death* 2 0.3% 0 0

*One additional death occurred in the Protégé Extension trial, which was not part of the pooled safety data
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TN-10 Pooled Data Excluding TN-10

Teplizumab 

N=44

Placebo 

N=32

Teplizumab 

N=747

Control 

N=213

n % n % n % n %

Any AE 43 98% 22 69% 744 99.6% 211 99%

Any AE leading to study 

drug discontinuation
1 2% 2 6% 112 15% 7 3%

Any AE leading to study 

discontinuation
0 0 0 0 4 0.5% 0 0

Any SAE 7 16% 1 3% 91 12% 19 9%

Death 0 0 0 0 2 0.3% 0 0

TN -10 (Stage 2) vs Pooled (Stage 3) Studies: 
Comparable Teplizumab Safety Overall
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Pooled Data: Most Commonly Reported AEs were 
Generally Mild to Moderate

Preferred Term (Ó 30%)

Teplizumab

N=791

Control

N=245

n % n %

Any AE 787 99.5% 233 95%

Lymphopenia 632 80% 41 17%

Leukopenia 501 63% 65 27%

Neutropenia 313 40% 53 22%

Blood bicarbonate decreased 303 38% 67 27%

Rash 273 35% 25 10%
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Pooled Data: AEs Leading to Study Drug 
Discontinuation

Preferred Term (Ó 1.0%)

Teplizumab

N=791

Control

N=245

n % n %

Any AE leading to study drug 

discontinuation
113 14% 9 4%

ALT increased 36 5% 1 0.4%

AST increased 17 2% 1 0.4%

Hemoglobin decreased 12 2% 0 0

Neutropenia 11 1% 0 0

Thrombocytopenia 9 1% 0 0

Cytokine release syndrome 9 1% 0 0
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Pooled Data: SAEs Occurring in Ó 5 Patients 

Preferred Term 

Teplizumab 

N=791

Control 

N=245

n % n %

Diabetic ketoacidosis 18 2% 1 0.4%

Cytokine release syndrome 6 0.8% 0 0

Hypoglycemic seizure 6 0.8% 0 0

Hyperglycemia 5 0.6% 3 1%

Hypoglycemia 5 0.6% 1 0.4%
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Pooled Data: Infections Comparable Between 
Teplizumab and Control Groups

Adverse Events (SOC)

Preferred Term (Ó 5%)

Teplizumab

N=791

Control

N=245

n % n %

Infections and infestations 419 53% 129 53%

Upper respiratory tract infection 150 19% 43 18%

Nasopharyngitis 88 11% 23 9%

Pharyngitis 40 5% 11 5%

Serious Adverse Events (SOC)

Preferred Term (> 1 patient)

Teplizumab 

N = 791

Control 

N = 245

n % n %

Infections and infestations 28 4% 5 2%

Gastroenteritis 3 0.4% 2 0.8%

Cellulitis 2 0.3% 2 0.8%

Gastroenteritis viral 2 0.3% 0 0

Infection 2 0.3% 0 0

Pneumonia 2 0.3% 0 0
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Adverse Events of Interest
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Cytokine release syndrome and liver function abnormalities

Rash

Viral infections

Diabetic ketoacidosis and major hypoglycemia

Malignancies

Deaths

Adverse Events of Interest
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Release of Cytokines Consistent with Teplizumab 
Mechanism of Action

Á Cytokine release expected in initial days of teplizumab infusion 

Á Consistent with partial CD3 agonism

Á Cytokine release syndrome (CRS) includes symptoms of 

Á Rash, headache, nausea, vomiting, and chills/rigors/pyrexia

Á 6% teplizumab, 1% control

Á No cases of Grade 4 or fatal events due to CRS

Á Pre-medication regimen can decrease intensity of CRS 

Á CRS can be managed with anti-pyretics, antihistamines, or anti-nausea 

medications 
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Concomitant Transaminase (> 3x) and Bilirubin (> 2x) 
Elevations Uncommon and Only Occurred with CRS

Á 7 cases with ALT/AST > 3x ULN and total bilirubin > 2x ULN

Á 1 case of hepatitis A

Á 6 cases cytokine-induced

Á2 patients in early studies received higher teplizumab doses

ÁOther 4 cases not serious adverse events 

Á1 with SAE of biliary dyskinesia and biloma ~ 1 year later

Á All cases promptly resolved with discontinuation of teplizumab 

Á No significant hepatic pathology associated 

Á No direct toxic effect on liver
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Rash: Transient and Rarely Led to Study Drug 
Discontinuation  

Á Except for one Grade 3 event, the rest were Grade 1 or 2 in severity

Á Most occurred during treatment dosing, only 2 patients discontinued study drug

Á Treated with topical therapy and resolved within 1 ï2 weeks without sequelae

Preferred Term

Teplizumab 

N=791

Control 

N=245

n % n %

Rash 273 35% 25 10%

Rash papular 38 5% 4 2%

Rash macular 37 5% 2 0.8%

Rash pruritic 32 4% 1 0.4%

Rash maculo-papular 26 3% 0 0

Rash erythematous 12 2% 1 0.4%

Exfoliative rash 3 0.4% 0 0

Rash vesicular 2 0.3% 0 0

Rash scarlatiniform 1 0.1% 0 0
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Epstein -Barr Virus (EBV)

Adverse Event (SOC)

Preferred Term

Teplizumab

N=791

Control

N=245

n % n %

Infections and Infestations

EBV viremia 25 3.2% 3 1.2%

EBV infection 18 2.3% 5 2.0%

Infectious mononucleosis 3 0.4% 1 0.4%

Mononucleosis syndrome 1 0.1% 0 0

Investigations

EBV antibody positive 17 2.1% 8 3.3%

EBV test positive 3 0.4% 0 0

EBV antigen positive 1 0.1% 0 0
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Cytomegalovirus (CMV)

Adverse Event (SOC)

Preferred Term

Teplizumab

N=791

Control

N=245

n % n %

Infections and Infestations

Cytomegalovirus infection 2 0.3% 0 0

Investigations

Cytomegalovirus test positive 8 1.0% 2 0.8%
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Serious Adverse Events of DKA and Hyperglycemia

Adverse Event (SOC)

Preferred Term

Teplizumab 

N=791

Control 

N=245

n % n %

Metabolism and nutrition disorders

Diabetic ketoacidosis 18 2.3% 1 0.4%

Ketoacidosis 1 0.1% 0 0

Diabetic ketosis 1 0.1% 0 0

Ketosis 0 0 1 0.4%

Hyperglycemia 5 0.6% 3 1.2%

Diabetic ketoacidosis (DKA) and Ketoacidosis

Á Exposure-adjusted rate 

Á Teplizumab = 1.3%

Á Control = 0.2%

Á Occurred at ~10 months after end of teplizumab or control treatment

Á Associated with common triggering causes: infections, inappropriate insulin, lack of dietary compliance
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Serious Adverse Events of Hypoglycemia 

Adverse Event (SOC)

Preferred Term

Teplizumab 

N=791

Control 

N=245

n % n %

Nervous System Disorders

Hypoglycemic seizure 6 0.8% 0 0

Hypoglycemic unconsciousness 2 0.3% 1 0.4%

Hypoglycemic coma 1 0.1% 1 0.4%

Metabolism and Nutrition Disorders 

Hypoglycemia 5 0.6% 1 0.4%

Á Hypoglycemic seizure

Á Median onset time ~ 5 months after end of treatment

Á Possible contributing factors: over-treatment with insulin, lack of dietary compliance, increase in 

activity/exercise with decreased food/inappropriate adjustment of exogenous insulin
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Malignancies

Á T1D patient

Á Metastatic malignant melanoma 

Á Patient with history of dysplastic nevi and pre-existing lesion 

Á Not diagnosed until after study entry

Á Non-T1D patients

Á Renal transplant patient: squamous cell carcinoma recurrence

Á Islet transplant patient: nonmalignant lymphoproliferative syndrome 

Á Patient EBV seropositive at baseline

Á Received tacrolimus, sirolimus and etanercept for induction therapy

Á Resolved with anti-viral therapy
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Deaths

Study Age / Sex

SAE / Time to Onset 

Post Last Dose Cause of Death

Protégé 19 / F
DKA

9 months
DKA

Protégé 27 / M

Anterior myocardial 

infarction

15 months

Anterior myocardial infarction; 

ventricular tachycardia; 

cardiopulmonary arrest

Protégé 

Extension
24 / F

Death

26 months

Unknown; death preceded by 

abdominal pain, vomiting, and loose 

stools; hospitalized due to vomiting; 

no records provided
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Teplizumab Given as a Single Treatment Course 
Has an Acceptable Safety Profile in T1D Patients

Based on experience to date:

Á AEs mechanism-based, predictable, transient, self-limited, and manageable

Á Overall similar incidence of infections in both teplizumab and controls

Á EBV reactivation increased, but transient and generally asymptomatic 

Á Release of cytokines likely due to partial CD3 agonism

Á Majority of CRS Grade 1 or 2, most resolved within 2 ï3 days while 

completing 14-day treatment course

Á Causality of DKA and hypoglycemic seizure difficult to determine due to 

multiple confounding factors

Á Data from ~ 800 patients support acceptable safety profile of teplizumab for 

patients with T1D
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Clinical Perspective

Kevan Herold, MD

Professor of Immunobiology and Internal Medicine

Yale School of Medicine
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TN -10: First Study to Show Treatment Can 
Modify Disease Progression of T1D 

What it Means 

to NOT Have Clinical 

Type 1 Diabetes

Freedom from:

ÁDaily insulin injections

ÁFrequent glucose monitoring

ÁLifestyle restrictions

ÁConstant burden to patients and household

Teplizumab treatment gives time without diabetes
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TN -10 Study: Teplizumab Significantly Delayed 
Onset of Stage 3 Clinical T1D
Primary Analysis with Median 2 Years of Follow -Up

0

0.2

0.4

0.6

0.8

1

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78 81 84 87 90

Months

Teplizumab

Number of 

Patients at Risk

Teplizumab 44 44 44 43 41 39 38 34 30 24 22 19 16 16 14 12 12 10 9 9 9 6 6 5 4 2

Placebo 32 31 24 23 20 18 17 15 15 13 13 9 9 9 8 7 7 4 4 3 3 2 2 1 0

Placebo

Event-free 

Probability 

With 

Onset

Free of 

T1D

Median 

Time 

(months) to 

Diagnosis 

(95% CI)

45.5% 54.5%
49.5

(32.2, NE2)

71.8% 28.2%
24.9

(9.5, 48.6) 

HR = 0.41 

(95% CI: 0.22, 0.78)

p = 0.00661

2-Year Delay in Median 

Time to Clinical T1D 

Diagnosis

1. Cox Proportional Hazards Model
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TN -10 Study: Follow -up Showed Extended Delay in 
Onset of Stage 3 Clinical T1D 
Updated Analysis 2021

Sims, 2021
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0.4
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0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78 81 84 87 90

Number of 

Patients at Risk

Teplizumab 44 44 41 39 32 29 23 19 12 11 10 8 4

Placebo 32 24 19 18 17 14 11 11 9 7 3 2 2

Hazard Ratio = 0.457 

p = 0.01

Months

Teplizumab
32.5 Months

Delay in Median Time to 

Clinical T1D Diagnosis

Placebo

Event-free 

Probability 

% 

With 

Onset

% 

Free of 

T1D

Median 

Time to 

Diagnosis

50% 50%
59.6 

months

78% 22%
27.1 

months 

CO-

68



CO-69

Teplizumab Treatment Prevents Decline in 
Beta Cell Function 

Herold, 2013

Beta cell  

function

(%)

Stage 1 

Onset

Diagnosis of 

Clinical 

Stage 3 T1D

Time 

Stage 2

Teplizumab treatment 

maintains beta cell 

function in Stage 2

100 -

80 -

0 -

30 -
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Teplizumab: Potential Risks Transient and 
Manageable 

Á Well-understood AE profile

Á Most common AEs predictable and self-limited (lymphopenia and rash)

Á If CRS occurs, it is mild or moderate and transient

Á Treated with NSAIDs, antihistamines, and/or acetaminophen without 

steroids

Á Long-term sequelae seen with other immunologic therapies do not occur

Á To date, no increase in serious infections or malignancies 

Á 7-year follow-up in newly diagnosed patients shows no 

long-term safety concerns1

1. Perdigoto, 2019
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Teplizumab: Benefits Outweigh Risks for Patients 
Facing Life -Long Insulin -Dependent Disease

Á Freedom from clinical T1D has significant benefit

Á Teplizumab given as a brief treatment is safe and has potential 

long-term benefits 

Á Beyond 5 years, 8/44 (18%) teplizumab-treated Stage 2 patients do 

not have clinical diabetes vs 2/32 (6%) in placebo group

Teplizumab is the first drug to demonstrate preservation of beta cell 

function leading to delay in onset of and, potentially in some patients, 

the prevention of clinical T1D
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Target Population for 
Teplizumab Indication 

Eleanor Ramos, MD

Chief Medical Officer

Provention Bio, Inc.
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Teplizumab Intended for At -Risk Individuals 
(Stage 2 T1D)  

STAGE 3 = CLINICAL T1DSTAGE 2 = AT-RISKSTAGE 1

100%

0%

Time 

Normoglycemia 

Presymptomatic

Dysglycemia 

Presymptomatic 

Hyperglycemia 

Symptomatic

Ó 2 Autoantibodies

Decline in C-peptide production = decline in endogenous insulin production 

Adapted from Insel, 2015

% Functional 

Beta Cell 

Mass 
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Post -Marketing Safety and Further Clinical 
Development Plans in At -Risk Individuals (Stage 2 T1D)

Á Registry study/surveillance program to monitor for adverse effects

Á Acute: CRS, infusion reactions and laboratory changes

Á Longer term: DKA, infections, pregnancies, malignancies

Á Clinical development 

Á Additional treatment course(s) of teplizumab

Á Other populations

ÁPediatric patients < 8 years of age 

ÁMinority populations

Á Baseline characteristics (eg T1D autoantibodies, HLA)
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Benefits of Teplizumab Outweigh Potential Risks

Á Benefits of delaying the onset of clinical Stage 3 T1D outweigh risks 

of predictable and manageable events 

Á Teplizumab is the first disease-modifying therapy with the potential 

to improve long-term outcomes of patients with this devastating, 

life-changing disease 
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Teplizumab for the Delay of 
Clinical T1D in At -Risk Individuals

May 27, 2021

Provention Bio, Inc. 

Endocrinologic and Metabolic Drugs Advisory Committee
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BACKUP SLIDES SHOWN
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